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tet-yv h33 (#V,-t*®ffi> IfflWtZti, &*-Y 

y b33im : s$MmAizmMZii.z> ttc. mosvvyyi 

lzimi^-7MUz®M1*1xfcUffMm5£mm<r> 

mAm36h*fAm%u37kimiit>tix\>2>. 

[008 5] Z<0£o%gmi,Zt3^X , f-irvhl3k 

Lxm&mmzm^z . M^mofynzmmt:^^ h t 

fcft.' mmf*i*2xl0- 5 TorrfeJlTtC^^P37*^ 
J^MtVTS. Ar#x£#X3SAP36*v£>X3 
«30rtl£^AU 3£Srt£20mTorr£-r&. P^K, 2 
^/P^tCttgSmfES-lOOOVEPJDL. Artfi^N*- KMJ 

ssrtfd. a&^x\ mzmmzbrtfxzmx-t&fr. $. 



(?L5))01-192864 (P2001 -®m 



. [0086] 
[3112] 





A 


30-120 




V 


-800—0 


(Ar 


Pa 


0.41-2.8 | 




Rpa 


0-30 



[0087] ®g-S35S«, y<i J r*VYW0X—'?B&-- 
SrfflW ^ffi50g,:<gfaft<t^r B 110#rai:b, SH^ffilO 

[0088] 835£80K2.5mm, U^tr- 

H0.3mm/s, Cut-offffl0.8mmt LT , SAWfeLt^SltM. 

[ o o 8 9 3 trv^r^x -f 

/s, iSf£6mmcoSUJ2Srffl#«t>'i: L/C. iV^-f 



[0090] RFlier^X^CVDStCi 9 JKKL 

com&^mxmtz 4wa*wt=*»v*c *> mmxh h . 

[0091] 3ll3£:3ISffi$a*Ra=0. 2£*l;t. . 5 -T* 
^^1800W_b8000JMT<7)?ftWlCO^T, a®H£Ra. 

.. ifc&M i: LT . Ra#0. 22r^T . tro* —7ffl& 
*n738£OJt«^J5-l^^ScSrS3«L^. *) , « 
Jg^l800m±8000W.T<OtS«-C*)^, i£Jg$&<9S^ 

«^fg*^^-5"C*3 0; XRD : (X-ray diffractio 
n) lz£ZttViT4l£k9X'$>Z>Zli1)mmZiXt:. .1*1 

[0092] 
[*13] 





nam* 


(kg/urn 2 ) 


at®J&£ Ra 
(jim) 


mm 






5-1 


VAD 


1738 


0. 26 


1.1 


SUS304 


0.064 




5-1 


RF-CYD 


4323 


0. 240 


0.8 


SCM415 


0.041 i 


m 


5-2 


VAD 


3564 


0.210 


0.4 


SUS304 


0.038 


m 
w 


5-3 


VAD 


! 5986 


0. 300 


0.2 


SOI415 


0. 039 


5-4 


RF-CYD 


7230 


0. 260 


0.4 


SUS304 


0.038 




5-5 


VAD 


2345 


0. 240 


0.1 


SKD1I 


0. 044 




5-6 


VAD 


1983 


0. 250 


0.4 


AC8A 


• 0.047 



[0093] «14t, ?-7W£tfimUXTT$> 0 > Ra 

*Jo.oo5tUio. ttXTww&izi^xmmiB.zte. 

j£, SWISS, BUI, sasra&fcovvt ifcgj 



0, Ra*<O.0O5tLLO.2mTWl3aK-CJ)ittf, «S*n800 

OT-e* o x hm&mmex&mzwmix'b *> . 

[0 0 94] 
[&14] 







(kg/mi 2 ) 


Ra 

(Mm) 


m» 

(MB) 


£** 




5-1 


VAD 


1738 


0.26 


1. 1 


SUS304 


0. 064 




6-1 


RF-CVD 


1664 


0. 006 


0.6 


SCM415 


0. 038 




6-2 


RF-CVD 


1465 


0.090 


0.72 


SUS304 


0.037 




6-3 


RF-CYD 


1340 


0.123 


0.68 


S45C 


0. 040 


#1 


6-4 


VAD 


1124 


0. 034 


0.8 


SCr415 


0. 042 




6-5 


RF-CYD 


1667 


0.062 


0. 45 


FC250 


0. 037 




6-6 


VAD 


1738 


0. 083 


0. 97 


SCM415 


0. 038 



[0095] z-nmtfim&Lk&ooo&.TT 

h 0 , *>ORa*<0. 0051-XhO. 2VAT<rMmz^>\ vcaEffl 

SRa. mmm. mtmm. mm. &mmt. v>v>?i& 



S*SI£A. ^ffiaSRa*^0.005J3Lh, 0.2£JnF<O»BI£ 
O fc LT 7*o <y h L/C ^ S . * -TW*<1800tUi8000 
UTFC* 0 , *>oRa**0. 005JiLt0.2kTFC'£> 



[0 0 9 6] 









Ra 


mm 










(kg/mm 2 ) 


(wm) 


(um) 








VAD 


1738 


0.26 


1.1 


SUS304 


0.064 




7-1 




2617 


0.153 


0.8 


SCM415 


0.032 




7-2 




6126 


0.092 


0.8 


SCM415 


0.028 




7-3 


RF-CVD 


6929 


0.186 


0.76 


AC8A 


0.030 




7-4 




2686 


0.116 


0.8 


S45C 


0.031 




7-5 


RF-CVD 


3293 • 


a 078 


0.9 


SCM415 


0.029 




7-6 


"RF.f T vn 


2969 


0.063 


0.9 


FC250 


0.024 




' ,7-7- ! 


pp.rvn 

XVT -v/ ▼ U 


1860 


0.032 




SCM415 


0.028 




Y-o 


T5T? /"*Vm 
XVT V JJ 


OKR7 


0.038 


0.7 


SUS304 


0.033 




7-9 


nif.rvn 


ojciq 


0.093 


0.9 


SUS304 


0.037 


i 


7-10 


XVT -KjV U 




0.084 


0.6 


S45C - 


0.021 


7-11 


VAD 


4263 


0.098 


0.7 


SCM415 


0.025 




7-12 


VAD 


1901 


0.065 


0.8 


SCM415 


0.039 




7-13 


VAD 


3763 


0.017 


0.5 


SCM415 


0.023 




7-14 


VAD 


4234 


0.039 


0.3 


AC8A 


0.032 




7-16 


1 VAD 


2411 


0.062 


0.2 


SKD11 


0.036 




7-16 


VAD 


3489 


0.034 


0.15 


SCr415 


0.022 




7-17 


VAD 


2087 


| 0.081 


0.05 


SCM415 


0.04 




7-18 


VAD 


1823 


0.083 


0.01 


SCM416 


0.041 




7-19 


VAD 


2979 


0.057 


0.03 


SCM415 


0.028 




7-20 


VAD 


6695 


0.068 


i 0.64 


SCM416 


0.022 




7-21 


VAD 


1989 


aoi5 


0.8 


S45C 


0.036 [ 




7-22 


VAD 


2313 


0.046 


i 0.9 


S0416 


0.036 




7-23 


VAD 


3499 


0.006 


X 




1 0.03 



[ o 097] mmm6 ) t-r, mttmmzmmzrh ~?<ym. mM^.r-^mmMmm^^Ujm. f$M 

x;*-v 9 V >ym.\,z& -> 4 C*aW'BWI*»*tn:. [0098] #m^<vm&i>&&m5<?)\:>'*y J r4 

5Pa; mfflfHi&St'iOO'C, ^-y--xhEPj!in«^500W. [0099] ^16. 17, 18fc*l3Ji., «M 

er^x-vcvDffi; ^^»*Sr-^JRi^*^fc«J:^ [oioo] 















mm 


mt 






a« 






(kg/m 8 ) 


(Mm) 




mm 




lt«« 5-1 






VAD 


1738 


0.26 


1. 1 


SUS304 


0. 064 




8-1 


Ta 


0. 37 


RF-CVD 


2565 


0. 26 


0.5 


SCr436 


0-047 




8-2 


W 


0.29 


RF-CVD 


5874 


0.35 


0.64 


S45C 


0.042 j 




8-3 


SI 


0.48 


VAD 


1856 


0. 24 


0.8 


SUS304 


0.045 




8-4 


Nb 


0. 46 


VAD 


4632 


0.3 


0.7 


SUS304 


0.043 




8-5 


Ti 


0.56 


VAD 


3671 


0. 24 


0.8 


SKDll 


0.044 




8-6 


Cr 


0.13 


VAD 


2546 


0.31 


1.7 


SCN415 


0.042 




8-7 


SI 


0.55 


RF-CVD 


1125 


0.04 


0.6 


SCM415 


0.042 




8-8 


W 


0-52 


RF-CVD 


1045 


0.05 


0.7 : 


AC8A 


0.043 




8-9 


Tl 


0.37 


RF-CVD 


1632 


0.07 


0.6 


SKH51 


0.042 




8-10 


V . 


0.54 


RF-CVD 


1524 


0. 14 


0.9 


SCr436 


0.041 




8-11 


Zr 


0.58 


VAD 


1273 


0.06 


0.6 


SCM415 


0.041 




8-12 


Cr 


0.12 


VAD 


1436 


0.113 


1.2 


SCM415 


0.04 




8-13 


Ef 


0.23 


VAD 


1353 


0.05 


0.7 


S45C 


0.042 




8-14 


Si 


0.21 


RF-CVD 


2019 


0.016 


0.8 


SCH415 


0.034 




8-15 


Si 


0.8 


RF-CVD 


2999 - 


0.016 


0.8 


FC250 


0.038 




8-16 


Si 


0. 52 


RF-CVD 


4439 


0.018 


0.75 


SCM415 


0.032 




8-17 


Ta 


0. 67 


RF-CVD 


2401 


0.036 


0.8 


SCM415 


0.042 




8-18 


Ta 


0.48 


RF-CYD 


2832 


0. 045 


0.9 


1 S45C 


0.029 : 




8-19 


TaC 


0.22 


RF-CYD 


3499 


0.035 


0.9 


SCM415 


0.022 




8-20 


W 


0.13 


RF-CVD 


2979 


0. 036 


0.7 


SCU41S 


0.036 



(«.6))01-192864 (P2001 -8fffil 
[^15] 



[0 10 1 ] 



(?17))0 1-19286 4(P200 1-64 



[0 102] 





m 








&@&£Ra 


mm 












(kg/Mi 1 ) 


(urn) 




urn 




Ittfcfc! 5-1 


- 


- 


VAD 


1738 


0. 26 


1. 1 


SUS304 


0.064 




8-21 




0.76 


RF-CYD 


3508 


0.06 


0.6 


SKDll 


0.021 




8-22 


Cr 


0.13 


RF-CVD 


4586 


0.092 ! 


0.8 


5CK415 


0.024 




8-23 




0.11 


RF-CYD 


3768 


0.125 


0.7 


SCM415 


0.023 




8-24 


Nb ! 


0. 36 


RF-CVD 


1852 


0.07 


0.7 


SCM415 


0.025 




8-25 


Nb 


0.44 


RF-CYD 


2617 


0.089 


0.8 


SCK415 


0.041 




8-26 


Nb 


0.74 


RF-CYD 


3949 


0.014 


0.5 


FC250 


0.023 




8-27 


Ti 


0.32 


RF-CYD 


1823 


0.036 


0.3 


SCM415 


0.036 




8-28 


Ti 


0.55 


RF-CYD 


3097 


0.036 


0.16 


SCr436 


0.022 


I 


8-29 


Zr 


0. 88 


RF-CYD 


2607 


0.033 


0.01 


SCM415 


0.045 | 


m 


8-30 


ZrC 


0.23 


RF-CYD 


1989 


0.037 


0.8 


AC8A 


0.037 




8-31 


TaC 


0.56 


RF-CYD 


4351 


0.032 


I 


SUS304 


0.03 




8-32 


Hf 


0. 58 


RF-CVD 


3499 


0.068 


L 


SCM415 


0.03 




8-33 


Ta (*ft:fc 


0-43 


RF-CVD 


3273 


0.056 


0.3 


SCM415 


0.033 




8-34 


It mem 


0.33 


RF-CVD 


3361 


0.007 


0.8 


SKDll 


0.033 




8-35 


Si 


0.54 


VAD 


2401 


0.007 


0.6 


SCU415 


a a^v 




8-36 


si 


0.23 


VAD 


3175 


0.054 


0.7 


SKHbl 


n A40 

0. Uoo 




8-37 


Si 


0.67 


VAD 


4469 


0.07 


0. 6 


S&H51 


A A9ft 




8-38 


TI 


0.98 


VAD 


2636 


,0.075 


0. 2 


citconj 


0.036 




8-39 


Ti 


0.65 


VAD 


3891 


0.081 


0.05 


crifi.i «*• 






8-40 


Ta 


0.64 


VAD 


2165 


0.006 


1 




Mm u** 










r. 


3& 1 ft 1 


















Ra 


mm 




mtmm 




m 






(kg/ra x ) 


Um) 


Urn) 


mm 




tt*m 5-1 


_ 


_ 


VAD 


1 1738 


0.26 


l.l 


SUS304 


0. 064 




8-41 


I 


0.33 


VAD 


3940 


0.124 


0.8 


SVS304 


0.037 




8-42 


f 


0.55 


VAD 


2607 


0. 024 


0.9 


SKHSl 


0.042 




8-43 


Ti 


0.66 


VAD 


3175 


0.03 


0.7 


SKHSl 


0.036 




8-44 


Zr 


0.63 


VAD 


2773 


0.O09 


0.6 


SUS304 


0.04 


i 


8-45 


Zr 


0.9 


VAD 


4665 


0.06 


0. 03 


AP ft A ' i 

ALBA 


A A9R 


8-46 


ZrC 


0.54 


VAD 


! 6595 


0.06 


0.64 


SCM4L5 


0.041 




8-47 


Hf 


0.27 


VAD 


2313 


0. 049 


0.9 


SCH415 


0.036 




8-48 


Cr 


0.12 


VAD 


3798 


0. 087 


0.6 


SCH415 


| 0.031 




8-49 


V 


0.63 


VAD 


2877 


0. 079 


0.7 


AC8A 


0.035 




6-50 




0.42 


i VAD 


2263 


0.063 


0.1 


SUS304 


0.041 




8-5i 




0.52 


\ VAD 


3597 


i 0.005 


0.2 


SKHSl 


0.035 




8-52 


ti m(tm 


0.36 


VAD 


3146 


0.06 


O.J 


; SKDll 


0.032 



^IC?££. - 3~£AE (Acoustic emission) 5:-feyt-ti 

[01051 isSifctt-k LT, ^» * >J >-j/^tCj:->T 
>K«*»*L,fc4dlfcfflv^te. *§**«19fc^ . it 

[0106] 
[3119] 



[0103] § 08fc:«Ki:fiea^R»<OlRI»Sr^ 
-f. m3<?5Jt«tW5-lSx, ^®S$Ra#0.2*i@i.£i& 
it* A. *®fflSRa**0.005WJb. 0.2&TtfDt6Bt*Ok 
Ltro7 httV%S. C<7)^*t>. fSSfc0Q5kl«I« 
fc. ^(-r®K* < 1800ELt8000OTTft9. *>oRa#0. 
005UJLh0.2UJlT'CS>-i>*^^«t>^JS^* i <S< =5r-?T 

ia * -5- i. & A> -3 . 

[0104] {mmm)w&t<r>®mi)*&*>&K#> 
^@2oom mow ynn«i*att*w^feff t 



(3L8) )0 1- 1 9 28 64 (P2001-R64 







* BASKS IS 




(kg/no*) 


StS&£ Ra 
(ym) 








00 


tfctfcfcl 7-3 






RF-CYD 


2564 


0.045 


0.8 


S45C 


0.034 


15 


ttlfcaj7-4 






VAD 






ft A 




0.036 


12 




9-1 


Si 


0. 21 


RF-CYD 


2019 


0.016 


0.8 


SCM415 


0.034 


26 




9-2 


Ta 


0.48 


RF-CYD 


2832 


0.045 


0.9 


S45C 


0.029 


20 




9-3 | 


TaC 


0.22 * 


RF-CYD 


3499 


0.035 


0.9 


SCM415 


0.022 


22 




9-4 


W 


0.13 


RF-CYD 


2979 


0.036 


0. 7 


SCM415 


0.036 


24 




9-5 




0.76 


RF-CYD 


3508 


0.06 


0.6 


SKDll 


0.021 


25 




9-6 


Nb 


0. 74 


RF-CYD 


3949. 


0.014 


0.5 


FC250 


0.023 


24 




9-7 


Zr 


0. 88 


RF-CYD 


2607 


0.033 


0.01 


SCM4I5 


0.045 


25 




9-8 


ZrC 


0.23 


RF-CYD 


1989 


0.037 


0.8 


AC8A 


0.037 


25 




9-9 


TaC 


0.56 


RF-CYD 


4351 


0.032 


I 


SUS304 


0.03 


26 


1 


9-10 


HI 


0,58 


RF-CYD 


3499 


0.068 


1 


SCM415 


0.03 


23 




9-1 1 


Ta fftffctt 


0.43 


RF-CYD 


3273 


0.056 


0.3 


SCM4I5 


0. 033 


23 




9-12 


Zr&ffcHi 


0.33 


RF-CYD 


! 3361 


0.007 


0.8 


SKDll 


0. 033 


24 




9-13 


Cr 


0. 13 


RF-CYD 


4586 


0.092 


0. 8 


r mil ■ c 


n nil 


9ft 




9-14 


SI 


| 0.54 


VAD 


2401 


0.007 


0.6 


SOJ415 


0. 032 


26 




9-15 


Ta 


0.64 


VAD 


2185 


0.006 


I 


SCM415 


0.042 


22 




9-16 


* 


0.33 


VAD 


3940 


0.124 


0.8 


SUS304 


! 0.037 


24 




9-17 


Ti 


\ 0.66 


VAD 


3175 


0.03 


0.7 


SKH51 


0.036 


25 




9-18 


Zr 


0. 63 


VAD 


2773 


0.009 


0.6 


SUS304 


0.04 


23 




9-19 


ZrC 


0.54 


VAD 


6595 


0.06 


0.64 


SCM415 


0.022 


22 




9-20 


Cr 


0.12 


VAD 


3798 


0. 087 


0,6 


SCN415 


0.031 


27 




9-21 


V 


0.63 


VAD 


! 2877 


0.079 


0.7 


ACS A 


0. 035 


21 



[ o 107 1 mmms > i&mm 1 1 mm^^wrmz 

tc. m&MZ* m<SfS10N, aS26mni/s. tktKjJK 
[0108] 5e20KSimffl$ * < Ra=0.2SrS^. ^—7* 



«ffi8£K. '-sgaM. BUS, J$lS«&£ovvc£i:tf> 
fc. iHSfflfcLT. ltaW:2*JH£T;. :^*-7TO 
^1738^*^7 T^*-*>i (Jt«E0"l8-5) 

MUX . oi l) . ®S^2000JjLh6000OT<O^aK-C 

[0 1 091 

[*2 0] : 







(kg/nm 2 ) 


Ra 

(Mm) 


(ME) 


mm 


MMSttft 


*fctt« 8- 
5 


VAD 


1738 


0.26 


1.1 


SUS304 


0.07 


IS 


10-1 


RF-CVD 


4563 ' 


0. 250 


0.9 


SUS304 


0.042 


10-2 


VAD 


3655 


0.225 


0. 63 


SCH415 


0.045 




10-3 


VAD 


2634 


0. 233 


0. 45 


I SKD51 


0.048 




10-4 


VAD 


5867 


0.246 


1.65 


S45C 


0.042 



[0110] 5I21C, 5-r«S**2000JjLh6000Ja"FC 

*-?Ra^*0.005m:0.2£JlT<0«^^OVSTaBfi [0111] 



(&9>)01-192864 (P200 1- + 6 4 











Ra 












(kg/mn*) 


(um) 




mm 






YAD 


1738 


0.26 


l.l 


SUS304 


0. 07 




ll-l 


RF-CVD 


3587- 


0.165 


1.79 


SUS304 


0. 038 




1 1-2 


RF-CVD 


4567 ' 


0.070 


2.65 


S45C 


0. 036 




11-3 


RF-CVD 


4123 


0.007 


1.02 


SCM415 


0.026 




1 1-4 

l i 


RF-CVD 


2568 


0.176 


0.86 


FC250 


0.037 




11-5 


RF-CVD 


2236 


0.093 


0.53 


SCM415 


0.036 




U-6 


RF-CVD 


3235 


0.065 


0.46 


S45C 


0.032 


m 
m 


11-7 


RF-CVD 


2243 


0.122 


0.44 


SKD51 


0.046 


U-8 


VAD 


2689 


0. 096 


0.3 


SUS304 


0.035 


m 


11-9 


VAD 


3987 


ft ft£& 


1 Q.R 


SCr415 


0.032 




11-10 


VAD 


4359 


0.042 


1.65 


AC8A ' 


0.028 




11-11 


VAD 


3657 


0.078 


0. 78 


SKDM 


0. 03 




11-12 


VAD 


2697 


0.165 


0. 66 


FC250 


0.038 




11-13 


VAD 


4867 


0.086 


0. 35 


SKD51 


0. 029 




11-14 


VAD 


2374 


0.146 


0.22 


SUS304 


0.046 




11-15 


VAD 


5682 


0.032 


1.88 


SCr415 


0. 026 




11-16 


VAD 


3668 


0.01 


2. 67 


SCM415 


0. 031 
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